ABsTRACT.-Three tetrahydrofuran lignans [l-3} were obtained from the leaves of Bupleu17lm salici!olium, of which busaliol {l} and busalicifol {2} are novel. Their structures were determined by spectral and chemical methods. Also obtained in this investigation were a number of other lignans, coumarins, a polyacetylene, and a triterpenoid, all of known structure.
Bupleurum salicifolium Sol!. ex Lowe (Umbelliferae) is endemie to the Canary lslands and is a speeies highly speeialized in the biosynthesis of seeondary metabolites derived from shikimie aeid (1) (2) (3) (4) (5) (6) (7) . This paper repores the isolation and strueture elucidation of two new tetrahydrofuran lignans, busaliol [l} and busalieifol [2} from B. salicifolium. Although the biologieal aetivity of these lignans has yet to be evaluated, other tetrahydrofuran lignans have been shown to be CNS stimulants and to aet synergistieally with the inseetieide pyrethrum (S-lO). Several metabolites were also isolated from the EtOH extraet of the leaves after repeated ehromatography on Si gel and Sephadex LH-20; inclusive of the polyaeetylene, SS -heptadeea-2(Z)-9(Z)-diene-4 ,6-diyne-1,S-diol (11) ; the triterpenoid, berulin; six coumarins eomprised of 6, 7 ,Strimethoxyeoumarin, herniarin, seopoletin, seoparone, and limettin (12) (13) (14) (15) (16) established that the syringyl group (3' ,5' -dimethoxy-4' -hydroxyphenyl) was attached to C-7' rather than C-7. No coupling between H-8 and H-8' could be discerned, which suggested atrans stereochemistry with a dihedral angle between these hydrogens close to 90°.
The ms of 1 gave prominent fragmentpeaksatm/z 390 (M+), 181 (100%) (C 9 HP4)' 167 (22%) (C 9 H IO 0 3 ), 153 (26%) (C S HP3)' 137 (81%) (C S H S 0 2 ), 123 (19%)(~H702)' as in similar lignans (21), and was consistent with the other data described aboye. 13C_ N mr assignments ( and an aromatic nucleus (160S, 1460 cm -1). Uv absorption bands appeared at 23S and 264 nm. Its lH-nmr spectrum (Table 1 ) was similar to that of busaliol and 3, with the most important differences being the presence of a triplet at 8 1.05 (3H) and a multiplet at 83.09 (2H), characteristic of an ethoxy group and an additional doublet at 84.05 (1 H) typical of a methine hydrogen at a carbinol carbono The lH-nmr spectrum of2 also had two singlets at 8 3.21 and 3.17 for two methoxy groups, a broad singlet at 5.61 (2H) due to a phenolic OH, a group of signals between 8 6.60-7.00 attributable to six aromatic protons, and the upfield signals (8 3.08-4.05) characteristic of aliphatic protons in tetrahydrofuran lignans.
The lH_ 1 H COSY nmr experiment performed on 2 showed the following correlations: the doublet at 8 4.05 coupled with the multiplet at 8 2.57 and with the double doublet at 8 4.37 which established the assignments of H-7 , H-S, and H-9¡3, respectively; the doublet at 8 4.63 coupled with the multiplet at 8 2.04 and with the double of doublets at 8 3.2S which established the assignments ofH-7', H-S', and H-9'ex. The H-2 and H-2' protons were also seen to be coupled with the OMe groups, indicating the presence of two 3-methoxy-4-hydroxyphenyl groups. The ms showed a fragment ion at miz 151 (C S HP3) as the base peak and another significant peak at miz lSl This was due to the proximiry of the acetate group on C-7' and confirmed the trans stereochemistry of H-S and H-S'. The novel compound 2 was given the trivial name busalicifol.
The absolute stereochemistry ofl-3 could not be determined because only very limited amounts of these lignans were isolated. EXPERIMENTAL GENERAL EXPERIMENTAL PROCEDURES.-Ir and uv spectra were recorded on Perkin-Elmer model 681 and 550 SE spectrophotometers, respectively. 'H_ and 13C_nmr spectra were ron on a Bruker WD spectrophotometer at 200 (C 6 DJ and 50 (CDC1 3 ) MHz, respectively, with TMS as interna! standard. Eims were obtained on a Micromass
